Abstract
Introduction
The increase in the elderly population and general life expectancy that can be seen in Brazil and in the world and has been called the Longevity Revolution 1 . A policy that takes into account the longevity revolution ought to be accompanied by 4 key elements so that people can age well: primary health care (PHC), access to knowledge, financial conditions and support and care from family, friends and those close to the individual 2 . PHC is one of the essential strategies for the promotion of health for older people since aging is a dynamic process that brings vulnerabilities and greater incidents of morbidity. During the process of aging, morphological alterations occur as well as physiological, biochemical and psychological changes in the individual. This results in the progressive loss of capacity to adapt to the environment 3 and it explains the prevalence of the chronic diseases 4 and the use of various medications simultaneously 5 . The use of multiple medications can bring about clinical implications in relation to effectiveness, safety and adherence as well as having economic impacts 5 . In order for the medication to be adequate, it is necessary that the patient has the necessary information so that can use it in compliance with the medical prescription 6, 7 . The person should know the dosage to take, the frequency and the importance of the medication that is being used 8 . The lack of effective strategies for the transmission of information from health care professionals to patients and/or the non-understanding of such information can bring serious consequences such as inadequate adherence, that can worsen the clinical state of the patients [9] [10] [11] . The non-understanding of the prescribed therapy can be a reason why the medication that has been recognized as effective under control conditions, becomes ineffective when used on the population at large 6 . The understanding of pharmacotherapy means that the patients should know: the name of the medication, indication, frequency of use, side effects or special instructions in relation to its use 12 . The understanding of pharmacotherapy can be influenced by different factors such as those related to the individual, the therapy itself, the health care professional and the health service 9 . The factors related to having the worse understanding of pharmacotherapy described in the research studies published are: being male [13] [14] [15] , advanced age [15] [16] [17] [18] , low level of schooling [15] [16] [17] [18] [19] , poor socioeconomic status 13, 14 , cognitive deficit 13, 20 , presence of comorbidities 17 , use of multiple medications 18, 19, 21 , great complexity of the pharmacotherapy 6, 22 and low adherence to pharmacotherapy 15, 22 . International research that studied the understanding of pharmacotherapy in the elderly doesn't show methodological homogeneity and presents varied results [21] [22] [23] [24] . This makes it difficult to make comparisons and to come up with definitions that encapsulate the knowledge of therapeutic regimes. In Brazil, research that focuses on the aspects relative to the information obtained by patients on their prescribed medication and their understanding of this information is scarce. We weren't able to find publications exploring the understanding of the elderly in relation to medication 6, 7, 11, 14, 18, 25 . In the context of assistance given through PHC, it is important to evaluate the understanding of the medical prescription by patients. However in research studies published, there is no consensus on what constitutes this knowledge of the therapeutic regime nor is there information on what to do in relation to measuring knowledge levels. Nevertheless, knowledge of the level of understanding of pharmacotherapy in patients that are elderly and who are attended to by the PHC and identifying the characteristics that influence this understanding, are central aspects in analyzing this area and intervening effectively in the process of using the medication.
In this way, this study aimed to evaluated the level of understanding of pharmacotherapy and the associated factors amongst older people in two Primary Health Care Units in Belo Horizonte.
Methods
A transversal analytical study was carried out in two Primary Health Care Units (PHUs) in the municipality of Belo Horizonte MG from November 2013 to April 2014. The following was the eligibility criteria for inclusion: being 60 years old or over, an user of the PHC in Belo Horizonte, receiving medication in the pharmacies of the PHUs that were studied and, at the moment of the interview, carry in their hands at least one medication. The receipt of the medication in the PHU pharmacy is only permitted if the person is a resident of Belo Horizonte. Also the patient must be: registered on the electronic system in municipality, have identification documentation and have a prescription from a professional that works in the public or private health sector. The individuals were invited to participate in the research when they were in the queue in the pharmacy waiting to obtain their medication.
In order to calculate the sample we used information from the pharmacy information system at the PHU (SISREDE). Based on this information, we found out that the monthly mean number of elderly people being served by the pharmacies in the PHU from January to October 2013 was 483 individuals. With this monthly service being carried out in the PHUs, we adopted the premise that those being seen were regulars to the pharmacies and attend the pharmacies once a month to receive the chronic use drugs. Considering the finite population of 483 individual, there was a prevalence of 50% for all of the characteristics observed, 5% level of significance, confidence interval (IC) of 95% and a 10% possibility of loss, the sample was estimated at 237 older people. The selection of the sample was done consecutively for convenience. The individuals that fulfilled the inclusion criteria were selected after signing a Consent Form. The project was duly approved by the Ethics Committee on Research in the institutions that were involved in this study.
The collection of data was based on the use of structured interviews with patients which were carried out from November 2013 to April 2014. The questionnaire contained questions covering: sociodemographic, clinical and functional characteristics and information related to the use of the medication. All of the interviews were carried out by a principal researcher, resident pharmacists and academics studying pharmacy and medicine who had been previously trained on the procedures to be used. With the objective of evaluating the inter-interviewer reliability, approximately 10% of the participants (n = 20) were re-interviewed 2 times by different interviewers. A consistency analysis was done which obtained a kappa value = 0.835.
The level of understanding of the elderly on pharmacotherapy was evaluated based on the proposal of Silva et al. 7 and Ceccato et al. 25 . This was done through questions in relation to all of the prescribed medication that the individual had in their hand at the time of the interview covering the following items: name of the drug, dosage, frequency of use, indication, side effects and precautions (Chart 1). Medication that was used based on self-medication was not evaluated. At the time of the interview the individual was permitted to look at the prescription or the medication packaging or any notes that they had in their hands.
The responses to the questions were transcribed and interpreted by 2 revisers who evaluated concordance between the information provided by the patient with the instructions on the medical prescription, medical records and/or guidance from the National Therapeutic Form 26 , for medication shown at the time of the interview. Where there was discordance amongst them, a third reviser was used. Differences in the technical and popular terminology were accepted as well as differences between the terminology on the medical prescription and the description given by the participant. The responses were considered as dichotomous (correct/wrong) and we adopted the following scoring for each item that was considered as correct: i. name of thedrug, dosage and frequency of use = 2 points for each, whereas items considered of great importance for the safe use of the medication; side effects and precautions = 1 point for each of the aforementioned. "Zero" was given for cases where the participant didn't know the responses for the specific item or when the person responded incorrectly. The maximum score would be equal to 9 points where correct responses were given for all of the items. After this we calculated the level of understanding of the pharmacotherapy for each medication that was presented. Subsequently the global level of understanding on the treatment for each individual based on the mean values obtained for each medication. The level of global understanding of the prescription was classified as "insufficient" for individuals that obtained a score of less than 70.0% of the points (< 6.3 points) according to Ceccato et al. 25 proposition. The investigated explicable variables were group namely: i. sociodemographic characteristics (gender, age, level of education, living alone, income measured in minimum salaries, marital status and race), ii. clinical characteristics (comorbidities, depression, self-perception of health, cognition), iii. functional characteristics (basic and instrumental activities of daily living) and iv. characteristics related to the use of the medication (number of medication, complexity of the pharmacotherapy, adherence, independence in administering the medication and guidance received from the health care professionals). We use validated scales and/or adapted scales for the Brazilian context for the evaluation of variables: depression -the Geriatric Depression Scale of 15 items 27 (individuals with symptoms of depression: ≥ 6 points), cognition -MiniMental State Examination 28,29 (individuals with cognitive incapacity: ≤ 13 points for illiteracy: ≤ 18 points for individuals with 1 to 8 years of schooling and ≤ 24 points for individuals with more than 8 years of schooling 29 ), adherence -the therapeutic Scale of adherence with 8 items proposed by Moriskyet al.
30
; complexity of pharmacotherapy -Medication Regimen Complexity Index
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; basic activities of daily living-Katz 32 Scale and the instrumental activities of daily life -Brody & Lawton Scale (independent individuals = 21 points) 33 . The medication present in the medical prescription which was shown by the individual was classified by the Anatomical Therapeutic Chemical -ATC 34 , at the levels of 1º and 5º (the principal anatomical group and sub-chemical group respectively). The evaluation of the dependency on the use of medication was carried out using the following question: "Mr/Ms, do you rely on the support of someone to take your medication?". It was considered dependent on the individual who answered "yes" to the question.
A database was created in the Epi Info Program version 3.5.4 (Center for Disease Control and Prevention, Atlanta, United States). We carried out quality control for the typing up of the data with the replication being 10% of that which was digitized. The analysis of the reliability of the typist was carried out using the kappa statistics where kappa = 1.0 would indicate excellent concordance.
In order to conduct a descriptive analysis of data, we determined the frequency, measurements of central tendency and dispersion for the studied characteristics. The continuous variables were dichotomized based on the median and Pearson's chi-squared test was applied to the comparison of proportions. The magnitude A correct answer is given when the respondent answers in accordance with what has been placed on the medical prescription regarding the number of times in the day (ex: 2 times per day), the specific time in the day (ex: in the morning and at night, 8 in the morning and 8 at night) or in intervals between doses (ex: 12 in 12 hours) A correct answer is given when the respondent responds in accordance with the therapeutic information for their specific class of medication or in accordance with information on the National Therapeutic Formulary
The question is correctly answered when the respondent stateat least an adverse effect that could occur as mentioned in the National Therapeutic Formulary
The question is correctly answered when the respondent states the special care that should be taken as mentioned in the National Therapeutic Formulary of the association of the global level of understanding of the elderly people and the expected variables were estimated through the use of the Odds Ratio (OR) with the interval of 95% of confidence (IC95%) using the univariate logistic regression and multivariate analysis. The variables that obtained p-value ≤ 0.25 in the Wald test in the univariate analysis were selected to the multivariate model. The variables that were clinically and epidemiologically relevant, were selected manually to start the multivariate model, using step by step procedures with the selections underlying our research. In the final model the variables that were obtained with the value of p < 0.05 were kept. We used the Likelihood Ratio test to compare the models. The adequacy of the final model was evaluated by the Hosmer-Lemeshow test. Statistical Analysis was done using the software Statistical Package for Social Sciences® (SPSS®) 21.
Results
Of the 230 elderly people that were invited to take part of the study, 3 of them were excluded as they didn't meet the inclusion criteria, which left 227 eligible participants. Of these, 221 (97.4%) responded to the questionnaire without any help from a caregiver. We observed that the majority of the respondents were women (70.9%), individuals that were aged up to 79 (84.1%), with up to 8 years of schooling (75.7%), who lived alone (76.2%) and with an income of up to 2 minimum salaries (60.9%) ( Table 1 ). The mean age amongst the participants was 71.4 years old (DP = 7.5; Coefficient variation-CV = 10,6%).
In relation to clinical characteristics, 23% presented symptoms of depression. The self-referred health was as positive (excellent, very good or good) for 70% of the participants (Table 1) . The illnesses that were most prevalent amongst the elderly were: systemic arterial hypertension (n = 196; 22.2%), dyslipidemia (n = 131; 14.8%); others cardiovascular diseases (n = 79; 8.9%), illnesses affecting the joints (n = 79; 8.9%), Diabetes mellitus (n = 74; 8.4%) and psychiatric disorders (n = 59; 6.7%).
In relation to the functional characteristics, 13.9% of the older people showed signs of cognitive incapacity. 76.5% were considered independent to do basic activities of daily living, 22.9% were considered to be independent to do instrumental activities of daily living and the rest of the participants shown to be partially dependent on someone to perform such activities (Table 1) .
In relation to the use of medication, we identified a total of 1176 prescription drugs. The mean daily prescription drugs was 5.3 (DP = 2.3, CV = 44.1) and 58.6% (n = 133) of the individuals used 5 or more prescription drugs. The rate of complexity of the prescriptions had a mean value of 22.7 (DP = 10.9, CV = 48.0%) with a minimum of 4.0 and a maximum of 65.5. The most common medications used were medications for: cardiovascular system (50.4%; n = 593), alimentary tract and metabolism (17.1%; n = 201), nervous system (13.0%; n = 153) and blood system and blood forming organs (8.0%; n = 94). Amongst the different types of medications used the most common that were on the prescriptions were: hydrochlorothiazide (7.8%, n = 92), simvastatin (7.7%, n = 91), losartan (7.6%, n = 89), amlodipine (6.0%, n = 71) and acetylsalicylic acid (5.9%, n = 70).
In relation to the adherence to the pharmacotherapy, only 29.6% of the participants showed high levels of this. About 83% stated that they didn't need help to take their medication and 72.6% stated that they had already received guidance from a health care professional in relation to their pharmacotherapy. Amongst the professionals that gave guidance, the following were mentioned: doctors (n = 147), nurses (n = 12) and pharmacist (n = 11). When patients were asked about whether they understood the guidance, 84.7% (n = 144) of the participants stated that they understood everything or a lot. Out of all of the participants in the study, only 20.6% considered that they needed more information to understand the treatment with medication (Table 1) .
The level of understanding was evaluated for a total of 629 drugs that were presented at the moment of the interview. Table 2 has the frequency of the correct answers for the items used in the evaluation of understanding referring to the medication presented by the participants. We observed a rate of concordance of 86.2% in relation to the doses, 84.4% for the indication, 82.7% for the frequency of administration, 75.8% for the name of the drug, 24.0% for the precautions with the medication and only 6.9% for the side effects.
116 elderly people (51.1%) presented insufficient understanding (< 6.3 points) in relation to the pharmacotherapy. The mean level of global understanding amongst participants was 6.02 (DP = 1.5, CV = 24.6%) which represents 66.9% of correct answers.
In Table 3 we observed the distribution of the level of understanding of the classes of medication in accordance with the ATC 1 classification level and the 20 medicines presented with the greatest frequency. The highest scores were observed for the classes of drug that act on the sensory organs and the blood as well as for the drugs: metformin, acetylsalicylic acid, atenolol and clonazepam. The medicines acetaminophen, carvedilol, glyburide and ibuprofen presented the worse mean scores. The classes of the anti-infectives and dermatological medications presented the lowest scores.
In the univariate analysis, insufficient understanding was associated with having only been in formal education up to4 years, presenting symptoms of depression, having a partial dependency for the instrumental activities of daily living, using 5 or more medications, mean or low adherence to the treatment and being dependent on the use of the medication (Table 4) . The clinical and/or epidemiologically relevant variables were included: age, the index of complexity, cognition and the receipt of guidance from health care professionals. After the adjusted analysis, individuals with up to 4 year of education had double the chances of having insufficient understanding in relation to those with more than 4 years of education. In addition, for those that did not have independence in the use of their medication, they had 3 times more chances of having insufficient understanding (Table 4) .
Discussion
It was identified in the study that more than half of the participants (51.1%) presented a level of Table 2 . Frequency in the right answers given for the items used in the evaluation referring to the medication presented by the participants, Belo Horizonte -MG, 2014.
* percentage was defined in relation to the medication presented n = 629, the total varied in accordance with the ignored information. understanding of their pharmacotherapy that was considered insufficient which triggered our attention to the consequences concerning the effectiveness and safety in the use of medication for older people in the context of primary health care. In spite of the lacuna found, for the understanding of patients, the majority of them thought that they understood a lot or everything concerning the guidance received from the health care professionals and that they didn't need further information on their medication. In this way, it was observed that the participants, in their 
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Univariate analysis
Multivariate analysis * great majority, didn't have an adequate perception of their own knowledge regarding the use of their medication. Older people use medication extensively and as a result have a higher risk of suffering adverse reactions to the medication because of pharmacokinetics and pharmacodynamic alterations when aging 3 . Aside from this, there was a higher prevalence of cognitive incapacity amongst people in this age group, which made understanding difficult as well as hindering the adherence to the pharmacotherapy. This makes the use of medication amongst older people a critical situation 20 . A fact worth highlighting is that the characteristics found in the present study are similar to the sociodemographic characteristics of Brazilian elderly 35, 36 . We compared the percentage of concordance between the information related to the medical prescription and the information given by the patient for the medication presented at the moment of the interview. Amongst the items considered to be very important for the use of medicationname, dose and frequency -it was observed that there was a low proportion of concordance for the medicine's name. The proportion of the low concordance for the name of the medication (24.4%) was about 2 times greater than what was found for the dosage (13.8%) and about 1.5 times greater than what was found for the frequency (17.3%). This fact was found in previousstudies 7, 25 and it probably owes itself to the great complexity of the names of the drugs. Frequently, the names are not similar to any word in the patient's vocabulary. They are not familiar with the names and they have difficulties in memorizing and pronouncing them. It's important to state that in this study we accepted differences amongst the technical and popular terminology, and the participant could look at either the medication packaging, the medical description or any notes that they had in their hands during the interview. There was low concordance for the side effects item which was the case for other similar studies 6, 11, 19, 25 . This situation can be explained, in part, by the fact that health care professionals, many times, did not 
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Multivariate analysis * write down any information on the prescriptions for fear of alarming the patients and this led to non-adherence to the treatment
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. Aside from this, the medical appointments were short in terms of time which meant that the health care professional gave priority in providing information such as: name, dose and frequency of use of the medication, at the detriment of information on possible side effects 12, 19 . The low amount of knowledge of the side effects is a worrying fact that requires attention. Patients that are not familiar with such effects present a greater risk of having serious complications since some of these side effects can lead to the person being hospitalized and they may even die 19 . It is important to emphasize that knowledge of the side effects may contribute to relations being improved between health care professionals and patients since patients will have the liberty to inform the health care professional when one of the such effects occurs.
The understanding of every class of medication in accordance with the first ATC level presented a low score for medication frequently used in acute conditions or used sporadically such as ibuprofen, paracetamol, or anti-infectives or dermatological drugs. In past studies 6 , it was observed that less knowledge was associated with the use of anti-infective medication and drugs for the respiratory system. Also, found that there was greater knowledge of medication used for chronic problems when compared to medication used in a sporadic way 10 . Probably, it occurs because the medication used for chronic problems are used for a prolonged period of time and as a consequent the patient becomes more familiar with it and their understanding of it is better.
The index of complexity for the pharmacotherapy is an important tool since the simple acting of counting the medication in itself is not sufficient to measure the complexity of the medication usage regime 37 . In previous studies, an association of low understanding of pharmacotherapy with the greater complexity of the problem was found 6, 22 . This occurs because the greater the quantity of information to be assimilated, greater the difficulty in memorizing the instructions 6 . It is important to highlight that the tool for evaluating the complexity used in this study 31 was presented as a continuous variable. The mean found for the index of complexity of the pharmacotherapy in the sample studied, was close to a study carried out on older people in the United States
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. However, what was not clear was the score that ought to be reached for a prescription to be considered complex.
A low level of education and the dependency on the use of medication were factors independently associated with an understanding of the pharmacotherapy. The association of the level of education with the understanding of the pharmacotherapy was demonstrated in previous studies with adults 6, 14, 15, 18 and older people 19 . Patients with a low level of education showed difficulties in reading, memorizing and understanding the instructions as well as having a poor understanding of the information given by the health care professionals 6, 14 . Health Literacy means having the ability to obtain, process and understand basic information and services that are necessary in order to take adequate decisions regarding health care 39 . Health literacy can be worse than general literacy. An individual may be able to understand a material of something that is common to them but have to major effort to understand materials in vocabulary or concepts that are unfamiliar to them, such as those used in medical prescriptions 39 . The worse health literacy is associated with low levels of knowledge related to health and a poor control of chronic diseases 24 . Therefore it is recommended that the medical team be attentive to the patients with little education. They should be prepared to serve them individually using accessible vocabulary that is written legibly and when necessary, strategies for improving understanding of the pharmacotherapy should be implemented with the use of designs, colors and symbols. One important action to improve the knowledge of older people in relation to medication is the insertion of pharmacists in the multi-professional health care team. It is known that the guidance given by pharmacist contributes to increasing understanding and as a consequence, increases the compliance with medication treatment 11, 16, 25 . In 2008 pharmaceutical assistance was included as one of the strategic areas for the actions of the Núcleos de Apoio à Saúde da Família, a team of professionals that act as support for the PHCTeams 40 . The pharmaceutical professional in NASF should develop focused actions in patient care and they should not be limited to administrative activities 41 . In spite of important advances, the number of pharmacist in PHC is incipient with only one responsible professional for a population that has approximately 20 to 40,000 people 42 . This low number of pharmacists in the PHC may explain the fact that these professionals have not been mentioned much as responsible for giving guidance in relation to medication. The pharmacist, for being the reference for various PHC teams 42 , often carries out clinical appointments with individual patients that are a part of specific risk groups. Therefore, the insertion of pharmacists in sufficient numbers in the health services can contribute to improving the adherence and understanding of pharmacotherapy and thus contribute to the reaching of the objectives of the pharmacotherapy.
It was noted in one study that the 55 and over who had good functional capabilities, presented the best knowledge on the pharmacotherapy 17 . In this study, the older people that used medicines in an independent way had a better understanding of the medication treatment. The probably explanation for this is the fact that when the individual depends on the help of a caregiver to administer the drug, he possibly will make less of an effort to understand the pharmacotherapy and as a result will have less understanding. Thus we highlight the importance of health care professionals providing guidance in relation to the medication of caregivers of older people as they are often responsible for the pharmacotherapy of older people. In the face of this scenario what emerges as a perspective is an investigation of the understanding of caregivers on treatment with medicines.
The understanding of pharmacotherapy is not described as a single concept in research studies published. It is looked on as embracing different aspects of pharmacotherapy that are not equivalent, in order to get a representation of the overall concept 9, 12 . It is evident that there is a tendency for the inclusion in the studies of evaluating understanding of pharmacotherapy and the relative aspects such as: indication, frequency, name and dose of the medication. These items are considered essential for the safe use of medication. In the studies, the approach of the questions relative to conduct covers: what to do when forget a dose, safety, duration of the treatment, storage and medication interaction are reduced. These items can be judged as being relevant for the rational use of the medication. One point to be evidenced is that in spite of having various studies that evaluate understanding of pharmacotherapy, none of them used valid tools. The validation of a tool for the measurement of understanding of the pharmacotherapy is relevant for clinical and epidemiological research as it permits the obtaining of results that are more reproducible and there would be uniformity in the methodologies that would contribute to a wider level of knowledge. A valid tool can be applied to clinical practices with the provision of resources with the assurance of the detection of patients at risk of not understanding the pharmacotherapy.
It is important to highlight that this study is one of the first in Brazil that deals with the evaluation of understanding of pharmacotherapy amongst older people. In the international medical journals, such studies are scarce with few variables being analyzed 13, 19, 20, 21, 22, 2334 . The covering of the evaluated items in the definition from Ascione et al. 12 , was highlighted. A limitation of this study was the evaluation of understanding of pharmacotherapy for medication that individuals carried with them at the moment of the interview. In this case, the participant could not always have, to hand, all of the drugs that they normally used. We obtain a sample of convenience on the assumption that all elderly people were the same.
The findings of this study are useful for general research purposes and for practical clinical ones since it brings to the attention of health care professionals, managers and researchers the lack of knowledge in the elderly population concerning medication. Interventions need to be carried out so that the existing lacuna can be reduced between the information that the patient really knows and the information that he ought to know in order to safe use of medicines. The elderly that has little education should be prioritized for pharmaceutical clinical services. Guidelines with the focus on the older person should be implemented.
Conclusion
The insufficient understanding of pharmacotherapy was high in this study, principally amongst older people with low levels of education and a dependency in the use of medication. The insufficient understanding on the part of the older person can compromise the rational use of any medication, creating problems in relation to effectiveness and safety. Elderly extensively use medication and are more sensitive to adverse reactions. The services and the health care professionals ought to be prepared to attend to and guide elderly people in relation to medication, principally those that have low formal education.
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